. Samples prepared in this paper
Samples
The amount of chemicals The molar ratio of chemicals In order to study the formation of CoAl-LDHs under the hydrothermal condition, a series of experiments on reaction time were carried out. As shown in Fig. S2a , XRD diffraction patterns manifested that the CoAl-LDHs had been generated in the early stage of coprecipitation for 1 h, but the intensity of the diffraction peak was very weak.
Initially, α-Co(OH) 2 was formed ( Fig. S2b ), finally, it was subsequently converted into CoAl-LDHs ( Fig. S2a ). When hydrothermal time was increased from 2 h to 6 h, different morphologies of flower could be observed ( Fig. S2 (d-h) ).
And the nanosheets of 3D flower-like became into ultrathin structure increased with hydrothermal time increasing ( Fig. S2 (g, h) ). This may be due to the etching of NH 4 F. 1 Table S1 ); (k) AC-2 (two step reactions product of A-2) (see Table S1 ). Experiments of change feeding order were carried out in order to observe the impact on structure and morphology of the CoAl-LDHs. XRD diffraction peaks (Fig. S2b ) of C-2 could be indexed to α-Co(OH) 2 (JCPDS Card NO. 48-0083), and its structure was the urchin-like ( Fig. S2i ) which could contain carbonate ions and nitrate ions in the interlayer gallery ( Fig. S3b ). With the follow-up experiment, XRD pattern of CCA-2 ( Fig. S2b ) indicated that the product was composed of α-Co(OH) 2 and CoAl-LDHs, and the structural characteristic of it was urchin-like and flower-like (Fig. S2j) . In parallel, the other experiment was carried out: the precursor only contained Al(NO 3 ) 3
•9H 2 O for reaction, then, the cobalt nitrate was added into the [Al 13 (OH) 32 (H 2 O)] 7+ solution to obtained AC-2, 3 and endly it was constructed by 3D flower-like with many ultrathin nanosheets (Fig. S2k) , similar to CA-2 ( Fig. S2h) . 
